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(5 7) Abstract 



PROBLEM TO BE SOLVED: To enhance reliability of a nonvolatile 
semiconductor memory, by providing an active region in the 
peripheral part of a memory array region, and avoiding charging 
damage at a gate processing time and so forth. 

SOLUTION: An active region A for discharging to a silicon substrate 
1 charges to be injected on the occasion of processing control 
gates 7, insulating films 5 between gates, floating gates 4 by dry 
etching, are arranged in the peripheral part of a memory array 
region. As the result of this, it becomes possible to avoid charging 
damage at a gate processing time and so forth effectively. Besides, 
the number of processes required does not increase, since the 
active region A can be formed simultaneously with the formation of 
the memory array region. Accordingly, it becomes possible to form 
high-reliability NAND- type flash memories efficiently by providing 
an active region for discharging charges injected at a gate 
processing time and so forth to the substrate, in the peripheral part 
of the memory array region. 
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tj;<y- FWjDX^-fty C<i:*^T^-5>tcae), 

10 [0ffl«fBmtj:lttBj] 

[01] 0 1«. 4:^BJ(D— HJgJgMT'^-SNAND^ 
y y ■> '>H y X IJ CD^®0X*-i>, 

[0 2 ] 0 2 tt. y O— 7-C. >yy— F 4®iDXXffo 

fc^, kvX F 8 X^^LT#7t2^^BJ®y D— 7-f” > 
1 5 yy- F 

COl^®0T^-5, 

[0 3] 0 3«, 2F^BJ<©^ii:;^atCt50T, 
m^tjXz/yyy-Y y®iSAXi^fifeLtc¥M0xafes. 
[04] 041t, 03®a-a’ T*-7FbfcWffi0X 

20 

[0 5] 0 5«, 0 3®b-b’ XtJ-7Fbfe^ffi0T 

[0 6] 0 6«. :$i^BMo:)mm:^mizi3i^x. yp -7 
W >yy-F«^4XMSL;t»f®0TfeD. 0 3Oa 
25 - a ’ 

[0 7] 0 7«, :^^BM(Dmm:^mziit,^X, yn -7 
t >yy-F^-tW4X»ffibfc»f®0TS.O, 0 3 Ob 
-b’ )<i'e.mfc0xa&-s. 

[0 8] 0 8«. :*^B^®$iia;&aiCfet,iT, yn-7 
30 a'>yy-FF>Jlsf4X0EML, yD-7^>yy-FO 

y— Fyf >;^0oi|iiW2 xao-s/ty— xyyxft 

Vi, 0^ic7yy^y«i^A±o«®«5|Bft>/i^--> 
L tc¥®0T*3g. 1 . o 

[0 9] 0 9«, 08Oa-a’ TtJ -y F Ltc»r®0X 
35 *-5. 

[010] 0 1 0 a, 0 8 O b - b ’ Ttl F Ltc»fB 
0X^-5. 

[01 1] 01 1«, *^BJ®^jS:;j^tetc43ViT, mit 
y ij y >/mt^mymity u y >o«@i^ 5 ^mm v 

40 7t®f®0XfeO, 03©a-a’ ;5i^^7c0Tab'5o 

[012] 01 2«. 7^^BJ(DMii:^airt5ViT. mit 
y U y y/mt^mymity U y >o^i®)^ 5 X±i^ b 
7c^®0TS>O, 0 3Ob-b’ A->^^fzmx$>^. 

[013] 01 3«. :$:^B^OMii:i?atr43ViT. SS? 

45 F y > -y X y c izmiR Fyyyxyob^ viffiSfjp 

ffl04':t->aAOfcOOb'yx F 6 X/iy— X>y b/c 
»f®0XfeO, 03Oa-a’ *ii=.^it0T'fe-g). 

[0 14] 0141i, 2F^BJ(DMig:5aiCt3ViT, iSS? 
Fy>yxy«^ClCilS?Fy>yxyob^ ViM3fiJ]9 
50 ffloy :7>aA07ti6©b'yx F/^y— X>ybtc®fffi 
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03®b-b’ A'6BfcEITS>^. 

[01 5] 01 5tt> 3> 

hD-Jl^y- b«t4 7 ^lif«Lfc»f®0T'*i9, 0 3 0 
a - a ’ *'^^fc0T*-5o 

[01 6] 0 1 6«. 3> 

h P-;py- 7 U->'X h 8 

bT. /■^^--yifLrcmmmx'$>o. 03tciDi/^T. 
a- a’ :5 |b1;O'^.B7‘c0TS>-5. 

[01 7] 01 7«, P> 

h a-)\.y- h«!|E[ 7 b->*x h 8 ^)5gM 

LT, /1^'-->i^b7c»f®0TfeO. 03«Ci5tiT. 
b-b’ 

[01 8] 01 8«. 2^^?UCDMig75i£t;:*5ViT. P> 
ha-J\,y- l'(7)]tJDISrfTofc»f®0T'S)O> 0 3tri3 
a - a ’ :5ffnA'^^fe0T'S)'5„ 

[019] 0 1 9«> p> 

ha-)iy-hX>mx^'t7ofzWimmx$>K). 0 3tCi3. 

b-b’ ;^fB]*'^>^7c0T^-5. 

[02 0] 02Ott, X'- 

vf^mmmb(Dmx^'trz>tz^mmx$>K). mzx>a- 
a’ ?)^>t0'Cfe-5<, 

[02 1] 02 11J. y- 

hrBl*fei^M5<DtraX^fTofc®f®0-C‘*l3, 03®b- 
b’ /O'e^fc0Ta&-S). 

[02 2] 02 2tt, XU 

—■ T--<>i7'y-h4<DlJDX^fTt3fc®rffi0T*Ov 0 3 
(Da- a’ t)^(b^tzMX$>^. 

[02 3] 02 3tt, :^%mDm'A:f3m\zm^x. ya 
—7-'<yify—h4Dl}QX^'i7Z)rzW:^ US^Xh8$r|i^ 
ibfc^®0Tfe-5„ 

[02 4] 02 4«. XX'J 

yuxmm^m0S.Lfzmmmx$>^. 



[0 2 5 ] 02 5 «. m^^Dmm-;^m\z)d^^x. yo- 
y-< y^'f— Y-itm4^mmLrzmmmx$>^. 

[0 2 6] 02 6 IS, S£5fecoSifi::5Stci3(.iT. yu— 
yifx'-hmA4^mm\.tz^. ny--y^L-tz 
05 ®f®0TS)-5. 

[02 7] 02 7«. fie3l5(7)®!ig:^StCS5liT. h 
®i^igta 5 bfci^®0T'S>«.„ 

[0 2 8] 02 8«. tAe3fe®Sifi7SfetrS3l/iT. P>h 

n-ji^y-hum t:mmLrzm. yyyh9>^^m 

10 L. 7'^^-^>^'Lfc»f®0T^^. 

[0 2 9] 02 9 (S, Se3feCOSji;6r)£tCS31iT, P>h 

a-jitr- b 7 ^myufzmmmxh^. 

[0 3 0] 03 0«, t^5|5ro$3ig^^(ri5UT, tf—V 

mmmm.5 ^ix\xvrzWrmmx$>^, 

15 [031] 03 11S, tAe5l€(7)M3a::^felCS5t^^T, XU — 

yy yif'f-h^mxi^fzmmmx^^. 

[03 2] 03 2«, !7D- 

y-y yif'f—h^1}WX\^tz'^. xu—y-yyif'f—h^ 
xa-yy yi/y-hmm>^m^i^rzmmmx 

2o ab-5o 

i-'>Up>*«, 2 - h >^;py- hgt^kM, 3-7 
y-jii^mitm. 4-xa-y-yyif'y-h^m. 5- 
y— hFB^SfeigtM. 6, 8, Q -yy^hUyxh. 7— p 
25 >bn— 1 0-^XU b7>vx^^, 1 
1-m^hyyyyy. i 2-7-b*74'>coii0jg 
b, A-7Xy-y-/mm., B-y.X:^j y'xy'yxxm 
M. c-mm'xy'yxxmm. D-mnhxy'yy^ 

®b#liM©J»CDfcJ6<7)4’:t>aA. E. F-p^X'J b 
30 7>'7A7(Db^t.iffi®)»<D/bd&CD-1':S->aA, W2- 
ya—7y yif'f— VDX— b'^X >:^®®i|ii 
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